Current construction is implemented in highly demanding and complex built environments where projects are executed by coalitions of multiple stakeholders that have divergent interests, objectives, and socio-cultural backgrounds. These projects face challenges in not only identifying and managing stakeholders but also satisfying their requirements. This paper introduces a framework that is developed to assist project managers in facilitating stakeholder management and requirement engineering, especially in the project initiation phase. The framework optimizes the value creation of the project through stakeholder identification, classification, and requirement engineering. The framework is also applied in two construction projects.
Introduction
Because it takes place in highly complex and uncertain built environments, contemporary construction project management is an art. The project manager's primary challenge is that a project needs both to consider and satisfy a variety of stakeholders, which include the endusers, the customers, the designers, the contractors, and the maintenance team [1, 2] . Moreover, each stakeholder has specific requirements with respect to the project, which create fundamental conflicts with others (e.g., many functions versus a low budget and no overruns). Conflicts are at the root of most project management difficulties-at both the strategic level (e.g., setting project objectives) and at the tactical level (e.g. change management) [3, 4] .
Operating in built environments has also changed the focus of construction. The contemporary focus is on delivering integrated solutions that meet the customers' business activities (e.g., build an education facility) instead of only on construction activities (e.g., build a school). In delivering integrated solutions, customer needs are met by combining products and systems with services in order to specify, design, build, maintain, support, and operate throughout the construction life cycle [3] . Front-end activities have become highly important when operating in complex environments, particularly in revealing the conflicts between customers' and other stakeholders' requirements and purposes [4, 5] . The ability to understand and manage the roles and requirements of various stakeholders is a critical task for project managers [6] because their primary role is that of facilitator among various constituencies, as well as collector and packer of project requirements to ensure satisfactory conditions for all parties [3] .
The central argument is that there are no systematic processes for the stakeholder identification and management [2, 5, 7] as well as requirements engineering (RE) [8] [9] [10] in the construction industry which is causing huge problems, like delays and budget overruns, in the several projects [1, 4] . The systematic process may help project management to identify, classify, and manage stakeholders more comprehensively. For example, traditionally the Finnish construction industry has strictly followed the national building code, in which stakeholders are presented as one and fixed group. This simple man-
OPEN ACCESS OJBM
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The objective of this study is to introduce a structured framework that identifies, classifies and manages project stakeholders. The framework facilitates the value creation and project outcome by identifying and consolidating the different roles and responsibilities of stakeholders. To create the framework, the following research questions are posed:
RQ1. What are the cornerstones of stakeholder management in construction projects?
RQ2. How can construction project stakeholders be identified and classified?
RQ3. What were the benefits of stakeholder identification and classification in the case projects?
The paper starts with a review of previous studies in project stakeholder management and identification and then considers aspects of requirement engineering in present projects. The second section ends with a synthesis that emphasizes the significance and cornerstones of systematic stakeholder analysis and management in the construction industry. The synthesis is followed by a framework that identifies the functional roles of project stakeholders, and assesses stakeholders' salience and probability to impact on and ability contribute to projects in order to facilitate the identification and contribution of stakeholders in a construction project. The framework is tested in one renovation and one new construction project. The procedures, potential benefits, and limitations of the approach are also discussed. Figure 1 illustrates the research process.
Project Stakeholder Management and Identification
Contemporary projects are implemented in highly demanding and complex built environments. They are executed by coalitions of multiple stakeholders that have divergent interests, objectives, and socio-cultural backgrounds [1] Bourne [15, p. 31] defined project stakeholder as an "individual or group who have an interest or some aspect of rights or ownership in the project, can contribute in the form of knowledge or support, or can impact or be impacted by, the project". Moreover, projects always interrelate with their location and environment, which may necessitate the consideration of special features (e.g., specific rules, norms, or stakeholders) [16] . Project management needs to balance competing claims on resources between the project and project stakeholders. Uncertainty and complexity in an environment, increase the difficulty of achieving this balance. Therefore, the ability to navigate through this environment defines successful project management and hence project success [15, 17] . Project stakeholder management is the systematic identification, analysis, and planning of actions to communicate with and impact stakeholders [18] . Stakeholder analysis and identification aims to facilitate the understanding of how to manage stakeholders in invariably changing and unpredictable environments [19] . Because the primary focus of stakeholder management is on project managerial decision making [20] , thus the perspective has typically been predominantly that of the key company. However, taking into account the stakeholders' point of view can ultimately enhance understanding about the stakeholders and their management [19] . For example, barriers to collaboration and the adversarial nature of construction are usually because of differences in culture and habits between team members and stakeholders (e.g., designers and contractors). Such conflict causes disrespect, mistrust, and rivalry among stakeholders, which must be overcome by developing and maintaining teamwork and stakeholder management throughout the entire project [5, 21] .
Cleland [22] emphasized the importance of stakeholder identification, classification, analysis, and management approaches. The most typical approach is to divide stakeholders into internal and external stakeholders. Internal stakeholders (aka primary stakeholders) are formal members of the project coalition and they control resources. External stakeholders (aka secondary stakeholders) can be considered informal members of the project and have no direct control over a resource. However, they have the potential to influence the project positively or negatively [16, [22] [23] .
The main purpose of project stakeholder management is to manage the relationship between the project and its stakeholders [19] . An important issue is identifying and analyzing stakeholders that can affect project outcomes and decisions [24] . This study applies stakeholder Salience framework [25] and Olander's [4] impact/probability matrix to development a framework for stakeholder management, analysis, and identification.
Stakeholder Salience and Positioning in the Project
Stakeholder salience is "the degree to which managers give priority to competing stakeholder claims" [25, p. 869] . In other words, the model identifies the stakeholders to which managers should pay attention. Stakeholder salience is divided into three attributes: power, legitimacy, and urgency. Salience depends mostly on the number of attributes that a stakeholder possesses. It also refers to the degree to which managers give priority to competing stakeholder claims [23] . Salience can vary during a project, which means that some stakeholders may try to shape their salience attributes in order to make their voices heard [25] . The first attribute, power, is defined as the probability that one stakeholder within a social relationship would be in a position to carry out his or her own will despite resistance. In other words, some stakeholder X can get another stakeholder Y to do something that Y would not otherwise have done [25] . The power of stakeholders may arise from their ability to mobilize social and political forces or to withdraw resources from the project. Although they usually do not initiate action, government agencies and courts have a special kind of formal power [4] .
Legitimacy is the perception or assumption that the actions of an entity are desirable, proper, or appropriate within a socially constructed system of norms, values, beliefs, and definitions [25] . Project managers are usually more willing to pay attention to stakeholders whose claims they perceive as legitimate [23] . Legitimacy can be held by individuals, organizations, and society. However, it should be noted that although a stakeholder has a legitimate claim, if he or she does not the power to enforce it, it will not be salient in the eyes of the project manager [25] . For example, contractual relationships with the project increase the power of the stakeholder; therefore, external stakeholders that do not have a contractual relationship can be neglected [23] .
The last attribute is the urgency of the stakeholder's request. Urgency is "the degree to which stakeholder claims call for immediate attention" [25, p. 869] . It is based on two features: time sensitivity and criticality. Time sensitivity is the degree to which a managerial delay in attending to the claim or relationship is unacceptable to the stakeholder. Criticality refers to the importance of the claim to the stakeholder [19, 25] . Urgency can be understood as an interest of the stakeholder. In the construction industry, the possibility negative consequences of the project objective and implementation increase the urgency of the claim [24] . Although urgency is not as compelling an attribute as power and legitimacy are, its importance is not diminished. Urgency determines both the dynamics of stakeholder salience and the interactions between stakeholders [25] . Mitchell, Agle and Wood [25] divided stakeholders into eight classes, depending on the attributes of power, legitimacy, and urgency: 0) If the stakeholder does not possess any of the three attributes, they cannot be counted as a project stakeholder.
1) Demanding stakeholders have an urgent claim, but have no power or legitimate relationship. They can be irksome but not dangerous, so management can disregard them.
2) Discretionary stakeholders possess the attribute of legitimacy, but they do not have power or urgent claims. Although there is no pressure on managers to engage in an active relationship with such stakeholders, they can choose to do so.
3) Dormant stakeholders possess the power to impose their will, but they do not have any legitimate relationship or urgent claim, and thus their power remains unused.
4) Dependent stakeholders possess urgent and legitimate claims, but no power. These stakeholders depend upon others for the power to carry out their will. 5) Dominant stakeholders are both powerful and legitimate. Their influence is assured, and it is clear that the expectations of any dominant stakeholders will matter. 6) Dangerous stakeholders are not legitimate, but they possess power and urgency. They can be coercive and possibly violent; hence, they can be "dangerous".
7)
Definitive stakeholders possess all the attributes. They will already be members of an organization's dominant coalition. When their claims are urgent, managers have a clear and immediate mandate to consider and give priority to that claim.
It is not enough to identify stakeholders [26] and assess their salience. The salience framework defines stakeholders' level of impact on a project only if they decide to act. Thus, managers also need to assess stakeholders' probability to act and express their interest in project decisions [4] . Olander [4] created the impact/ probability matrix, where the project stakeholders are categorized depending on their level of impact and probability of impact on the project (Figure 2) . The matrix is used to analyze the following questions:
• How interested (probability to impact) is each stakeholder group in expressing their interest, expectations, or contributions to the project? • Do they have sufficient leverage (level of impact) to do so?
The matrix indicates the types of relationship that project management might typically establish with stakeholders in the different quadrants [26] :
1) The "key players" are usually those with responsibilities for the project.
2) The "keep informed" stakeholders consists different interest groups, such as local residents, non-governmental organizations or organizations with low impact.
3) The "keep satisfied" stakeholders are often national governments, authorities or other similar organizations that have requirements and even the power to stop the project, but do not usually have a personal interest in it.
4) "Minimal effort" does not mean ignoring the stakeholders; however, the project management does not regard them as salient and focal. However, these stakeholders can try to gain salience through other stakeholders if they have some requirements of the project.
Requirements Engineering
Construction was formally perceived as a project team industry that principally dealt with construction firms. However, the new approach is based on the fact that the construction industry is no longer focused on providing a single product but a variety of services to the built environment around the project [2, 27] . The extension of the aspect has increased the complexity and uncertainty of project management, which has underlined the importance of systematic collecting, managing, and reconciling the different requirements of stakeholders. Theory W [3] states that the primary job of project management is to make "winners" of each stakeholder involved in the project. This theory involves two principles: 1) identify and manage requirements; 2) plan the flight and flight the plan.
Requirements engineering (RE) is a systematic and iterative process of understanding, capturing, and documenting the requirements of stakeholders with regard to a project [e.g., 28, 29] . The purpose of RE is to create understandable, complete, and consistent requirements that all stakeholders can accept [29] . An effectively performed RE process plays a major role in the success of a project. If the requirements are not well-defined, it is almost impossible to achieve a successful project [30] . RE consists of two major phases: requirement development and requirement management. The requirement development phase can be further divided into four interwoven sub-phases: elicitation, analysis, documentation, and validation. Requirement elicitation is the process of discovering requirements from various sources and stakeholders. Analysis aims at reviewing requirements priority and feasibility, resolving conflicts, and negotiating alternatives among different stakeholders. In the documentation phase the requirements are saved and concretized in order to enable communication. The documentation should be conducted in a standard way; otherwise, the information about requirements may change during the development process. The purpose of validation is to ensure that the requirements are accurate, complete and meet the customer's needs and intentions. Requirement management focuses on managing the changes in organizing, tracking, and maintaining requirements (Distanont, 2013 ).
Stakeholder Management in Construction Projects
The possibilities of influencing project success and value creation are perceived as the best during the early phases of the project. Early decisions reduce unnecessary changes during later development phases and even the total costs of the life-cycle [31] [32] [33] . However, influencing demands that the project management identify and involve the projects' key stakeholders immediately at beginning of the project [12, 34] . In addition, Yliherva [35] pointed out that the interfaces between organizations are significant sources of innovations. Hence, the involvement not only concerns internal stakeholders but also external stakeholders that may have both requirements and contributions to the project [36] . This methodology has been applied for years in the manufacturing industry, especially in the context of product development. In this context, the methodology is called Design for X (DfX). It is a structured approach to addressing systematically early product development and functional integration, as well as enabling capability creation. In the DfX, the X stands for an aspect or a stakeholder under consideration, such as manufacturing, environment, maintenance, supply chain, cost, and so on [31, 32, 37] . The same Xs exist in the construction industry, but the names can be different. Therefore, the analogy of DfX remains the same, and it is essential to consider stakeholders and their requirements in the construction industry, as in product development. Effective requirement engineering (RE) requires that the stakeholders' needs are systematically documented because this is the only way to make sure that the requirements are undisputable and can also be discussed, analyzed, and referred [29] . Moreover, documentation leads to the One way to analyze the project stakeholders is to consider the salience of the identified stakeholders relative to the project's purposes, requirements, and constraints [25] . In addition to assessing stakeholder salience, it is vital to discuss the stakeholders' roles within the project and how to ensure that different disciplines (stakeholders) work concurrently in collaboration. Specifically, the purpose is to involve disciplines in the same process and consider of all life-cycle issues affecting the facility [9, 10] . However, there is usually a tendency to rush into the details of the design without a proper understanding of the premises [3] [41] . There is no optimal team size [42] , but the team size and composition is always specific to the project. Nonetheless, effective teams include three to nine members, and the most effective teams have three to six members [42] .
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Constructed Framework
The constructed framework is developed to assist the project management in facilitating stakeholder identification, classification, and requirements engineering, particularly at the beginning of the project. The framework aims to enable the creation of integrated project teams by identifying and involving stakeholders that may significantly contribute to the project. Hence, the ultimate purpose of the framework is to optimize the project's value creation.
The framework merges project stakeholder management, salience and classification, and requirement engineering. The constructed framework includes four main phases (Figure 3 ):
• Defining the project purpose and customer constraints • Identifying project stakeholders according to their functional role; • Assessing the stakeholder salience and the probability of their impact/ability to contribute; • Classifying and prioritizing stakeholders according to four groups. Moreover, the framework includes the requirements engineering process. Although stakeholder requirements are gathered, systematic requirements engineering does not start until the last phase, in which the stakeholders are classified. Only then can the requirements be systematically collected and managed. 
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The framework focuses particularly on the beginning of the project, when it crucial to identify both certain and uncertain (participation inconclusive) stakeholders. The framework is therefore limited in that it does not consider potential changes in the stakeholder network. Stakeholder dynamics warrant a separate study. Hence, to analyze changes among stakeholders and their salience, the same framework needs to be applied in all phases of the project
The framework does not take into account stakeholders' attitude (e.g., proponent or an opponent). Stakeholder requirements must always be considered, whether they support or oppose the project. Moreover, in the eyes of project management, the proponents are usually perceived to have higher salience and probability of impact and contribute than the opponents have.
Defining the Project's Purpose and Customer Constraints
At the beginning of any project, the main task is to define the project's purpose and what the business and the customers want to achieve [39] . Moreover, in order to complete the project in a reasonable way, the customers' constraints must be considered. Although these are mainly connected to the project's budget and schedule, the resources and competence of the customers also impact project completion. Customer constraints define the degree of freedom within the project in relation to its purpose.
The documentation of project purpose and customer constraints can be considered one of the most essential aspects. As previously emphasized, systematic and standardized documentation is the only way to ensure the traceability of requirements. Hence, these can be also discussed, analyzed, and revised later in the project.
Stakeholder Identification
Defining the customers' purpose and constraints can sometimes be difficult. Because the stakeholders define the characteristics of the proposed project, most challenges stem from the requirements that the project stakeholders and project environment place on the project. The definitions lead to the recognition of which types of stakeholder are going to be part of the project [39] . There are no rules regarding whom to involve and how to involve them, but some questions can be used to guide project managers to identify stakeholders [43] To maximize the value creation of the project, the project management must be aware of the different roles of stakeholders. Traditionally, stakeholders are divided into internal and external stakeholders. However, this division is often vague. Therefore, stakeholders should be determined according to their functional role in a project, such as customer, contractor, end-user, sponsor, resident in the vicinity, non-governmental organization (NGO), media, lobbying organization, and government [16] .
Assessing Stakeholder Salience and Probability to Impact/Ability to Contribute
Because the stakeholders in a project are very rarely equal, their probability to impact or contribute to the project varies. Ultimately, however, they influence the validity of requirements, which aims to ensure that requirements are consistent, complete, and correct for the project [30] . Therefore, it is essential that the project management assess the salience of stakeholders and their probability of impacting the project. The assessment can be done using the matrix shown in Figure 4 , which is an adaptation of the impact/probability matrix modified by Olander [4] . In this matrix, the level of impact is changed to salience (Y-axel) because the more salient the stakeholder is, the higher the level of impact. Therefore, these two concepts can be considered parallel. The Y-axis describes the stakeholder groups in 
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A. AAPAOJA, H. HAAPASALO 49 order of importance [4, 25, 44] and the X-axis describes stakeholder's probability to impact/ability to contribute to the project. Compared to Olander's [4] matrix, the order of stakeholder positions is changed to improve the reflection of stakeholder salience. The stakeholder cannot be a "key player" if it does not possess at least two attributes. Due to the high salience, "key players" can be also regarded as "primary team members" of the project.
The difference between "keep satisfied" and "keep informed" is volatile, but usually the probability that "keep informed" has (or wants to) impact or contribute to a project's outcome is higher than "keep satisfied". Thus "keep informed" are more like "key supporting participants" and "keep satisfied" like "tertiary stakeholders" who usually have no personal interest on the project. Finally, the stakeholder possessing one attribute can be considered "minimal effort" or "extended stakeholders". Moreover, the matrix takes into account that the active impact and contribution of a stakeholder may affect that stakeholder's position.
Stakeholder Classification, Prioritization and Team Formation
The constraints on a project prevent project management from involving all possible stakeholders equally. Therefore, the classification and prioritization process has to be established, in which certain aspects of the stakeholders enable them to be at the top of the list [39] . To classify and prioritize stakeholders effectively, the project management must comprehensively utilize the information gained from all the previous phases. Because of the unique nature of projects, some project-specific features could emphasize or reduce the importance of some stakeholders, which should be determined when they are classified. According to the literature on stakeholder management [e.g., 24, 26, 40] and relational project delivery [14, 45] , the classification and prioritization is as follows (classes are in order of importance):
• Primary team members (forms also the project core group) • Key supporting participants • Tertiary stakeholders • Extended stakeholders Primary team members (PTM) and key supporting participants (KSP) represent internal stakeholders while the external stakeholders include tertiary and extended stakeholders. The interests of PTMs, key supporting participants, and tertiary stakeholders "must be dealt with" so that the project may achieve its goals. Project management seeks to balance some interests [40] of extended stakeholders. It should particularly strive to integrate internal stakeholders, thus taking advantage of their expertise.
Primary team members have substantial involvement and responsibilities throughout the project. PTMs usually include the customer, architect, and the main contractor but can include other stakeholders as well. PTMs usually form a core group within the project, which makes unanimous decisions and resolves conflicts. The core group consists of representatives from all the PTMs [14, 46] . Because its role is the most essential in the project, the core group is responsible for the management of project requirements throughout the project.
Key supporting participants have a vital role, but they perform functions that are more discrete than those of than PTMs. KSPs usually include the consultants, subcontractors and designers-excluding the main designer). PTMs must collaborate closely with key supporting participants because their knowledge strongly affects the design and helps the project to proceed smoothly [14, 45] . Therefore, the line between the PTMs and the KSPs is fine. For example, on a majority of projects, the structural engineer is not a primary participant because they normally perform discrete functions and are rarely substantially involved in the duration of the project. However, if structural engineering plays a central role, and the structural engineer has substantial responsibilities throughout the project, he or she can be a primary participant [14] .
In addition to the internal stakeholders, inter-firm projects include multiple external stakeholders who are not formal project members so their role is not as central as the roles of PTMs or KSPs are. However, because they expect something from the project, they can influence it, particularly if they are ignored [16, 40] . It is therefore crucial to identify them as well. Examples of external stakeholders are local community members, NGOs, media, lobbying organizations, public and governmental authorities (mandated by law), and sponsors.
External stakeholders can be further divided into two separate groups: tertiary and extended. Tertiary stakeholders provide inputs (e.g., regulations) and even some resources (e.g. financial and logistically) that have to be considered so that the project can be implemented [47] . Extended stakeholders, such as media, NGOs, and local residents do not have direct control over resources, but they may have an interest in the project [40] .
Applying the Framework to Construction Projects
In order to validate it, the framework was applied to two construction projects in Finland by employing a case study strategy. It is an empirical inquiry that studies a contemporary phenomenon within its real-life context when the boundaries between phenomenon and context are not clearly evident and in which multiple sources of
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The first case project was a new health center; the second project was the renovation of a four-story building. Different cases were selected in order to reveal characteristics or variables that were specific to renovations and new construction projects, thereby increasing the feasibility of the framework. The diversity of the stakeholders and good access to project managers were the other reasons for the selection of these projects. In addition, the project managers were personally interested in applying the framework to their project and thereby get an opportunity to the better stakeholder management in their projects.
Because the framework was primarily created for project managers, one face-to-face interview for each project manager (1 manager/project) was conducted, lasting 1 -2 hours. The interviews were recorded and transcribed to increase the reliability of data collection and to facilitate the analysis. In addition, the other purpose of interviews was to validate the framework by performing a weak market test to determine whether the method is good enough for someone to employ [49] .
Case Health Center
The project is an ongoing public project that will produce a new health center with an area of 4570 square meters. The project was started in April 2013 and should be finalized by the end of March 2014. The project budget is 10 million euros, and the project delivery method is design-build (the design and construction services are contracted by a single entity).
The project manager identified 11 stakeholder groups in the project. Figure 5 shows the project stakeholders' positioning based on their salience and probability to impact/ability to contribute. The identified stakeholders' functional roles are as follows: 1) Customer: Local municipality responsible for the project's follow through and success. The municipality defines the project's purpose and the customers' constraints.
2) End user: Doctors, nurses, patients.
3) Main contractor: The main responsibility for the construction activities.
4) Sub-contractors: Contract the main contractor. Perform small, straightforward and discrete functions, such as painting, ceiling contracting, wallpapering, and floor tiling.
5) Side-contractors: Contract with the customers. Responsible for larger and more complex functions (than subcontractors), such as HVAC (heating, ventilation, and air conditioning), automation, electricity, and plumbing. 6) Main designer (architect): Has main responsibilities for the design and the consolidation of designs by other designers. 
7)
Other designers: Design discrete and technical subsystems, such as HVAC, structural, electricity, and automation.
8) Public authorities: Representatives of local and public authorities. Supervises and may set constraints for the project execution of the following: supervision of construction, planning division, fire authority, and health authority.
9) Material suppliers: Supply material and equipment, such as concrete, windows, furnishings, and research instruments.
10) Local residents and neighbors: May express some requirements or requests for the project.
11) The council and board of the municipality: The final decision maker, who ultimately approves the project and the grant funding.
According to the project manager, this case project is a traditional project with only a few specific features. However, because health care is a specialized environment and field, this project needs expertise and knowledge in several areas, such as research instruments and facilities. Moreover, all end-user requirements are impossible to satisfy. Therefore, the project manager viewed their representation in the project core group as essential and particularly stressed their salience and the importance of their contribution and involvement in the project. Figure 6 illustrates the stakeholder classification and team formation in the case project.
Case Renovation
The second case project is a joint-stock property company that encompasses two interconnected four-story ., a budget or a schedule) , because the project is in the outlining and conceptual design phase. However, most end-users and shareholders support the purpose of the project. In addition, because the local city is striving to develop the city center, they have supported initiatives such as the case project.
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The project manager identified 12 stakeholder groups in the project. Figure 7 illustrates the project stakeholders' positions in the project. The functional roles of the identified stakeholders are as follows: 1) Customer: The joint-stock property company is the customer and hence the final decision maker in the project.
2) End-customers: Residents and shareholders.
3) Main contractor: Responsible for the implementation of the designs. 4) Subcontractors: Work for the main contractor and are responsible for discrete and independent functions, such as HVAC (heating, ventilation, and air conditioning), automation, electricity, plumbing, and painting. 5) Property management: Operating the property, information management, and coordination of the stakeholders, as well as the preparation of topical matters. 7) Other designers: Responsible for the design of small and discrete functions, such as structure, HVAC, electricity, automation and geological. 8) Public authorities: Representatives of local and public authorities supervise the project and may set constraints on its execution of the following: supervision of construction, planning division, fire authority, and health authority.
9) Material suppliers: Supply material and equipment, such as concrete, windows, furnishings, and modules/ elements. 10) Local residents and neighbors: May express some requirements or requests regarding the project.
11) Construction consultant: The customer does not have sufficient expertise in construction, so a consultant is needed. 12) Sponsor: Bank funds the project; it usually has no requirements or personal interest on the project.
Although stakeholder positioning is reasonable and straightforward, some factors should be discussed in detail. First, the construction site is a former estuary and therefore very unstable. This factor increases the salience and importance of the structural engineering. According to the project manager, because the structural engineer must work closely with the main designer to create viable designs, he is a key player in this project. Moreover, because the customer is not a construction professional, a consultant must be employed to as an objective advisor.
The role of the property manager is to coordinate the sharing of information concerning the project among the other stakeholders. He or she usually has the most comprehensive knowledge about the property and understanding of the actions to be carried out. He/she plays an essential role, particularly in the project initiation. Hence, the project manager is considered the property manager and part of the core group, even though the positioning does not directly point this out. The final stakeholder classification and prioritization are illustrated in Figure 8. 
Results Analysis
To test its adaptability, the constructed framework was applied in two projects. The results differed slightly, which was expected and even desired. The results were also supported by literature [4, 14] . The stakeholders were classified easily and rationally, based on their roles and responsibilities in the projects. Moreover, the results showed that the framework was applicable to different kind of projects, in this case, a new building and a renovated building.
The results of both cases strongly indicated that PTMs were the only stakeholders that were salient and essential, as well as having a high probability of contributing to the project. For example, in the renovation project, the structural engineer is a PTM, which was because of the unstable soil. If the soil had been stable, as in the health center project, the structural engineer would not have been a PTM. Moreover, the results showed that the customer, end-user, and main designer should always be represented in the core group. It has also noticed in the previous researches [14, 45] .
The role of the main contractor seemed to depend on the project delivery method. The health center project used the design-build method, in which the main contractor's role and contribution regarding the project outcome is much bigger than in the design-bid-build method, which would be used in the renovation project. Hence, the main contractor was classified differently in the two case projects.
In both cases, the key supporting participants were stakeholders who were personally interested in the project and therefore probably had something to contribute to the project. Typical KSPs were the designers and contractors, who did not have power on project decisions, but who might have had something to contribute.
As expected, the public authorities were typical tertiary stakeholders who had power (based on the law, norms and regulations) but no personal interest in the project if the regulations were followed. The extended stakeholders were the same in both cases. The subcontractors, material suppliers, and the local residents were examples of stakeholders who were not salient and had minor roles in the project. However, in both cases, the project managers pointed out that although they were extended stakeholders, communication and information exchange with them was required in order to ensure their satisfaction. The results showed that stakeholders and their classifications are always project specific. Several previous studies [e.g., 1, 4, 50] have showed that the non-systematic stakeholder management and stakeholder ignoring may cause major problems for the project. Thus, it can be argued that if the project had identified and managed stakeholder systematically, for example by using the framework presented in this paper or similar, most of the problems could have been avoided.
Based on the results, the main implication of this study is that the stakeholders must always be systematically identified and classified separately in each project and be managed according to the situation and stakeholders' salience. Systematic and project-specific approach is the only way to ensure the effective RE process so that the requirements can be ultimately analyzed, prioritized and managed. Partly because of this, the interviewed project managers supported both the framework and the idea of systematic stakeholder identification and classification as long as the process and framework were logical, compact, and simple to use.
Conclusions
Appropriate stakeholder identification, classification, and management are crucial in order to collect and manage the stakeholder requirements, and any misjudgment in this process could lead to project failure. Therefore, the constructed framework was presented in this paper to facilitate the systematic identification, classification and management of project stakeholders in terms of the functional role of project stakeholders, salience and probability to impact/ability to contribute to the project.
The application of the framework focuses particularly on the possibilities of influencing project success and value creation during the early project phases. The framework has the potential to improve the value creation of projects by systematizing stakeholder identification, classification, prioritization, and involvement. The framework may have significant value for not only the customer but also all other stakeholders, particularly in projects that include special features. It is essential that projects be "on the rails" right from the beginning in order to avoid changes and reworking. This framework could also help to prevent conflicts among major stakeholders from involving them in the project and from facilitating the assessment of the project's purpose, constraints, and means of execution.
This study also contributes to the theoretical understanding of the nature and characteristics of a systematic process for stakeholder prioritization and team formation. It has the potential to assist project management to involve stakeholders and exploit their expertise comprehensively in order to enhance project value creation. The study further emphasizes the view that stakeholders cannot be managed as a homogenous group. The results showed that the approach should be more active and systematically take into account the different roles and responsibilities of stakeholders.
Because the framework presented in this study may not be fully comprehensive, it needs further refinement. However, it provides a practical approach to stakeholder management and provides phases that are necessary to identify and classify the project stakeholders effectively from the initiation of the project to its completion. The framework is simple to use by practitioners because it is straightforward and provides guidelines on the aspects to consider classifying stakeholders. Moreover, it provides ideas about how to involve stakeholders more deeply, which would lead to assessing their requirements more accurately. Thus, the framework presented here may reduce the time required to form a clear understanding about the stakeholders and their contribution, leading to minimizing waste and enhancing the creation of project value. The framework points out to researchers the need for further study of suitable ways to take into account the variations in stakeholder salience during the project.
The systematic identification, classification, and ultimately involvement of stakeholders usually require additional time and resources, which might be a challenge in the application of the framework. Because of the fragmented nature and culture of the construction industry, it will probably take some time for customers and the stakeholders to realize that the benefits of using the framework and systematic stakeholder management outweigh the extra resources, time, and input required.
This study confirmed the feasibility and adaptability of the framework through two different case project and interviews. However, further research is needed to verify the framework in practice and to make further improvements in it. A future study will adapt the framework in later phases of the case projects in order to examine the evolution of stakeholder salience and probability of impact/ability to contribute. In addition, future research could apply the framework throughout an entire project, from the feasibility study to initialization, to focus on the stakeholders. Future findings could contribute to improving the framework to consider changes within the stakeholders during the project's life-cycle. Finally, the operational aspects of the framework need to be formulated as a simple technical procedure to guide practitioners in its use.
